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Amendments to the Claims : 

This listing of the claims will replace all prior versions, and listings of claims 
in the application. 



Listings of Claims: 



1 . (Currently Amended) A thin-film magnetic head comprising an upper 
magnetic core layer, a lower magnetic core layer arranged to be opposed to the 
upper magnetic core layer, an electrically conductive coil layer sandwiched 
between the upper magnetic core layer and the lower magnetic core layer, a 
first insulator layer, sandwiched between the lower magnetic core layer and the 
10 electrically conductive coil layer, for electrically/nsulating the lower magnetic 
core layer from the electrically conductive co/layer, a second insulator layer, 
sandwiched between the upper magnetic a/re layer and the electrically 
conductive coil layer, for electrically insula/ing the upper magnetic core layer 
from the electrically conductive coil la} 
15 wherein the first insulator layer is/arranged on the lower magnetic core 

layer except ajthel front end portion of the lower magnetic core layer facing a 
fthel front end portion of the upper n/agnetic core layer, a lower magnetic pole 
layer having a thickness equal to that of the first insulator layer is arranged in 
continuity with the end of the first ir/sulator layer on the front end portion of the 
20 lower magnetic core layer betwee/i the upper magnetic core layer and the lower 
magnetic core layer, the front enfl portion of the upper magnetic core layer is 
arranged on a gap layer on the/ower magnetic pole layer, and the second 
insulator layer is positioned betiind the lower magnetic pole layer and close to a 
[thel back end of the upper nhagnetic core layer A 
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wherein the upper magnetic core laver co mprise^ a narrow-width pole 
region with the end portion thereof formed on the o ao/aver on the lower 
magnetic pole laver. and a yoke region being wid er lh width than the poie 
region, arranged in continuity with a back end o f ttfe pole region. 

wherein the width of the front end portion b i the upper magnetic core 
laver combines with the width of the lower magnet ic pole laver and the width of 
the gap layer to constitute the track width, anj 



15 



wherein the upper magnetic core lav/r is provided so as to cover the 
second insulator layer . 

2. (Original) A thin-film magnetic/head according to claim 1, wherein the 
first insulator layer comprises a reces/ for receiving the electrically conductive 
coil layer, arranged at a predetermined distance from the lower magnetic pole 
layer, between the lower magneticypole layer and the back end portion of the 
upper magnetic core layer. 



3. (Original) A thin-film rrtagnetic head according to claim 1 , wherein the 
upper magnetic core layer co/iprises a narrow-width pole region with the end 
portion thereof formed on thfe gap layer on the lower magnetic pole layer, and a 
20 yoke region being wider in Mdth than the pole region, arranged in continuity 
with the back end of the ofole region, and 

wherein the back fend of the pole region is opposed to the first insulator 
layer between the lower magnetic pole layer and the recess. 



25 4. (Original) A thin-film magnetic head according to claim 1, wherein 

each of the upper n/agnetic core layer and the lower magnetic pole layer is of a 
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dual-layer structure, the bottom layer of the upper Magnetic core layer is 
arranged on the gap layer on the top layer of the l/iwer magnetic pole layer, and 
the saturation flux density of the bottom layer of jne upper magnetic core layer 
and the top layer of the lower magnetic pole layer is set to be higher than the 
saturation flux density of the top layer of the upfier magnetic core layer and the 
bottom layer of the lower magnetic pole layer./ 

5. (Original) A thin-film magnetic heafl according to claim 1, wherein the 
gap layer extends between the electrically conductive coil layer and the first 

10 insulator layer. / 

6. (Original) A thin-film magneti/ head according to claim 1, wherein the 
lower magnetic core layer also serves as a top shield layer of a 
magnetoresistive head for reading information from a magnetic recording 

15 medium. / 

7. (Currently Amended) A/method for manufacturing a thin-film magnetic 
head, comprising / 

a step of forming a lowdr magnetic pole layer on a lower magnetic core 

20 layer, / 

a step of forming a first insulator layer on the lower magnetic core layer 
in a manner such that the fi/st insulator layer is arranged in continuity with a 
[the] back end of the lowey magnetic pole layer, 

a step of polishing Ahe first insulator layer so that the thickness of the first 
25 insulator layer is equal t/ the thickness of the lower magnetic pole layer, 
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a step of forming a recess in the first insula/or layer, a step of forming a 
gap layer on the lower magnetic pole layer and Me first insulator layer in a 
manner such that the gap layer extends into thef recess, 

a step of forming an electrically conducive coil layer on the gap layer 

formed in the recess, 

a step of forming a second insulator/ayer for covering the electrically 
conductive coil layer on the gap layer so Wat a [the] front end portion of the 
second insulator layer is positioned beh^d the lower magnetic pole layer, and 

a step nf forming , bv exposure arnd develop ment, a resist pattern for 
forming an upper magnetic core laye /both on the second insulator layer and on 
a fthel front end portion of the g ap rayer, 

wherein the upper magnetic/ core layer includes a nar row-width pole 
region with the end portion therej&f formed on the aao layer on the lower 
magnetic pole laver. and a vokeT region wider in width than the pole region, 
arranged in continuity with a bfick end of the pole region.. 



20 



8. (Currently Amended) A thin-film magnetic head comprising a lower 
magnetic core layer, a lowfer magnetic pole layer formed on the lower magnetic 
core layer, a non-magnet/c gap layer formed at least on the lower magnetic 
pole layer, an upper magnetic core layer on the gap layer in a surface facing a 
recording medium, and/a coil layer formed behind the lower magnetic layer in 
the direction of height/ for inducing a recording magnetic field in the lower 
magnetic core layer find the upper magnetic core layer; 

wherein the/pper magnetic core layer comprises a front end region 
25 having a track width and exposed on the surface facing the recording medium, 
and a backward/region extending backward from a fthel back end of the front 



7 



Application No. 09/^^576 

Reply to Office Action of October 6, 2003 




10 



15 



end region in the direction of height, the backward redion having the width 
widening as the upper magnetic core layer runs backward; 

a planarizing insulator layer is formed to kefep in the direction of height a 
flat surface at the same level in continuity with the top surface of the lower 
magnetic pole layer, wherein the planarizing insulator layer has a flat surface 
remaining constant in level and a downwardly inclined surface so that the 
planarizing insulator layer is gradually thirvher toward the backward end thereof; 

the flat surface is higher in level wan a coil layer formation surface on 
which the coil layer is formed and lowjfr in level than a top surface of the coil 
layer; 

the width of a front end portion of the upper magnetic core layer 
combines with the width of the loXer magnetic pole layer and the width o f the 
oao laver to constitute the trad/ width; and 

the upper magnetic co^ layer is provided so as to c over the second 

insulator layer. 



9. (Original) A thih-film magnetic head according to claim 8, wherein the 
coil layer is formed direfctly on the planarizing insulator layer extending 
backward in the direction of height or on the gap layer formed on the 

20 planarizing insulator layer. 

10. (Orig/ial) A thin-film magnetic head according to claim 8, wherein 
the lower magnetic pole layer is higher in saturation flux density than the lower 
magnetic co/e layer. 
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11. (Original) A thin-film magnetic head according to claim 8, wherein 
the lower magnetic pole layer comprises a laminfate of at least two magnetic 
layers and wherein a magnetic layer closer to jne gap layer has a higher 
saturation flux density. / 

12. (Currently Amended) A thin-fiWri magnetic head according to 
claim 8, wherein the upper magnetic cone layer on the front end portion thereof 
comprises a laminate of at least two magnetic layers, and wherein a magnetic 
layer closer to the gap layer has a hie/her saturation flux density. 

13. (New) The method for manufacturing a thin film magnetic head, 
according to claim 7. further comj/risino a step of using anisotropic etching to 
remove the gap laver extending from the base end of the upp er magnetic core 
laver to the track width direction!. 

14. (New) The method of manufacturing a thin-film magne tic head, 
according to claim 7. further/comprising a step of using an io n milling to cut the 
too surface of the lower magnetic pole laver on both sides in the track width 
direction. / 

15. (New) The method of manufacturing a thin-film mag netic head, 
according to claim 14. A/herein an angle 81 of ion irradiation in the ion milling is 
not less than 0 degrees and not greater than 30 degrees. 
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16. (New) The method of manufacturing a thin-film magn etic head, 
according to claim 14. further comprising a stepiin which, bv performing second 
ion milling after the ion milling as set forth in claim 15. a n inclined surface is 
formed on the top surfaces in the track width direction of the lower magnetic 

Y core, and the width dimensions of the uppe/maqnetic core la ver. the gap layer, 
I and the lower magnetic pole laver define /track width. 

17. (New) The method of manufacturing a thin-film magne tic head, 
according to claim 16. wherein an angle 92 of ion irradiatio n in the second ion 

io milling is not less than 45 degrees and not grea ter than 70 degree. 

18. (New) The thin-film magnetic head according to claim 1. wherein, on 
the lower magnetic pole laver, sloping surfaces inclined and spaced apart on 
both sides in the track width di/ection from the pole region of the upper 

15 magnetic core laver. / 

19. (New) The thin-iilm magnetic head according to claim 18. wherein. 
on the lower magnetic poli layer, slopping surfaces inc lined and spaced apart 
on both sides in the tractt width direction from the pole region of the upper 

20 magnetic core layer. / 

20. (New) The/thin-film magnetic head according to claim 1 .wherein the 
thickness of the lower magnetic pole laver is 30% to 70 % of the overall 
thickness of the lowir magnetic pole laver and the lower magnetic core layer. 

25 / 

21. (New) jrhe thin-film magnetic head according to claim 8.wherein the 
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thickness of the lower magnetic pote laver is 30% to 70 % of the overall 
thickness of the lower magnetic pole laver and the lower magnetic core layer. 
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